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ɋɌɊɍɑɇɈ ɫɨɜɟɬɭɜɚњɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ   ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'15 (7; 2015; Ʉɪɭɲɟɜɨ) 
Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ: ɡɛɨɪɧɢɤ ɧɚ ɬɪɭɞɨɜɢ / VIII 
ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚњɟ ɫɨ ɦɟѓɭɧɚɪɨɞɧɨ ɭɱɟɫɬɜɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ'15 13-15.11.2015 ɝɨɞɢɧɚ Ʉɪɭɲɟɜɨ; Дɝɥɚɜɟɧ 
ɢ ɨɞɝɨɜɨɪɟɧ ɭɪɟɞɧɢɤ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɋɬɨјɚɧɱɟ Ɇɢјɚɥɤɨɜɫɤɢ]. - ɒɬɢɩ: 
ɇɍ ɍɧɢɜɟɪɡɢɬɟɬɫɤɚ ɛɢɛɥɢɨɬɟɤɚ “Ƚɨɰɟ Ⱦɟɥɱɟɜ”, 2015-200 ɫɬɪ.: ɢɥɭɫɬɪ.; 30 ɫɦ 
 
Abstracts ɤɨɧ ɬɪɭɞɨɜɢɬɟ. - Ȼɢɛɥɢɨɝɪɚɮɢјɚ ɤɨɧ ɬɪɭɞɨɜɢɬɟ 
 ISBN 978-608-242-019-6 
 
ɚ) Ɋɭɞɚɪɫɬɜɨ – ȿɤɫɩɥɨɚɬɚɰɢјɚ – Ɇɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ – ɋɨɛɢɪɢ 
COBISS.MK-ID 99826186 
 
Сɢɬɟ ɩɪɚɜɚ ɢ ɨɞɝɨɜɨɪɧɨɫɬɢ ɡɚ ɨɞɩɟɱɚɬɟɧɢɬɟ ɬɪɭɞɨɜɢ ɝɢ ɡɚɞɪɠɭɜɚɚɬ ɚɜɬɨɪɢɬɟ. Нɟ ɟ 
ɞɨɡɜɨɥɟɧɨ ɧɢɬɭ ɟɞɟɧ ɞɟɥ ɨɞ ɨɜɚɚ ɤɧɢɝɚ ɛɢɞɟ ɪɟɩɪɨɞɭɰɢɪɚɧ, ɫɧɢɦɟɧ ɢɥɢ ɮɨɬɨɝɪɚɮɢɪɚɧ 




ɁȾɊɍɀȿɇɂȿ ɇȺ ɊɍȾȺɊɋɄɂɌȿ ɂ ȽȿɈɅɈɒɄɂɌȿ 








ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” - ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 





ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɍɨɞɨɪ Ⱦɟɥɢɩɟɬɪɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ȼɥɚɝɨʁ Ƚɨɥɨɦɟɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɉɪɰɟ ɋɩɚɫɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ, Ɋ. Ɇɚɤɟɞɨɧɢјɚ; 
ɉɪɨɮ. ɞ-ɪ Ɇɢɥɨɲ Ƚɪɭʁɢќ, ɂɧɫɬɢɬɭɬ ɡɚ ɢɫɩɢɬɭɜɚњɟ ɧɚ ɦɚɬɟɪɢјɚɥɢ, Ȼɟɥɝɪɚɞ, Ɋ. 
ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ ɂɜɢɰɚ Ɋɢɫɬɨɜɢќ, ɊȽɎ, Ȼɟɥɝɪɚɞ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ ȼɢɬɨɦɢɪ Ɇɢɥɢќ, Ɍɟɯɧɢɱɤɢ ɮɚɤɭɥɬɟɬ ɜɨ Ȼɨɪ, Ɋ. ɋɪɛɢјɚ; 
ɉɪɨɮ. ɞ-ɪ ɉɟɬɚɪ Ⱦɚɫɤɚɥɨɜ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨјɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢјɚ ɢ 
ɦɟɬɚɥɭɪɝɢјɚ, ɋɨɮɢјɚ, Ɋ. Ȼɭɝɚɪɢјɚ; 
ɞ-ɪ Ʉɪɟɦɟɧɚ Ⱦɟɞɟʂɚɧɨɜɚ, ɇɚɭɱɧɨ – ɬɟɯɧɢɱɤɢ ɫɨјɭɡ ɡɚ ɪɭɞɚɪɫɬɜɨ, ɝɟɨɥɨɝɢјɚ ɢ 
ɦɟɬɚɥɭɪɝɢјɚ, ɋɨɮɢјɚ, Ɋ. Ȼɭɝɚɪɢјɚ; 











ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɦ-ɪ Ʉɢɪɱɨ Ɇɢɧɨɜ, Ɋɭɞɧɢɤ ɡɚ ɛɚɤɚɪ “Ȼɭɱɢɦ”, Ɋɚɞɨɜɢɲ. 
 
Ƚɟɧɟɪɚɥɟɧ ɫɟɤɪɟɬɚɪ:  
 




ɑɅȿɇɈȼɂ ɇȺ ɈɊȽȺɇɂɁȺɐɂɈɇɂɈɌ ɈȾȻɈɊ:  
 
Ⱥɫɫ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ȴɭɩɱɨ Ɍɪɚʁɤɨɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Ɇɢɰɟ Ɍɪɤɚɥɟɫɤɢ, Ɇɟɪɦɟɪɟɧ ɤɨɦɛɢɧɚɬ, ɉɪɢɥɟɩ; 
Ɂɨɪɚɧ Ʉɨɫɬɨɫɤɢ, Ɇɚɪɦɨ Ȼɢɚɧɤɨ, ɉɪɢɥɟɩ; 
ɒɟɪɢɮ Ⱥɥɢɭ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Ⱦɪɚɝɚɧ Ⱦɢɦɢɬɪɨɜɫɤɢ, Ⱦɪɠɚɜɟɧ ɢɧɫɩɟɤɬɨɪɚɬ ɡɚ ɬɟɯɧɢɱɤɚ ɢɧɫɩɟɤɰɢјɚ, ɋɤɨɩјɟ; 
Ɏɢɥɢɩ ɉɟɬɪɨɜɫɤɢ, ɂɆɆ Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
ȴɭɩɱɟ ȿɮɧɭɲɟɜ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɚ ɟɤɨɧɨɦɢјɚ, ɋɤɨɩјɟ; 
ɦ-ɪ Ȼɨɪɱɟ Ƚɨɰɟɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ɦ-ɪ Ȼɥɚɝɨʁɚ Ƚɟɨɪɝɢɟɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ ɋɚɲɨ ȳɨɜɱɟɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɬɨʁɤɨɫɤɢ, Ɋɭɞɧɢɤ “Ȼɟɥɚ ɉɨɥɚ”, ɉɪɢɥɟɩ; 
ɦ-ɪ Ʉɨɫɬɚɞɢɧ ȳɨɜɚɧɨɜ, Ƚɟɨɥɨɲɤɢ ɡɚɜɨɞ ɧɚ Ɇɚɤɟɞɨɧɢјɚ, ɋɤɨɩјɟ; 
ɦ-ɪ Ɍɪɚʁɱɟ Ȼɨɲɟɜɫɤɢ, Ɋɭɞɩɪɨɟɤɬ, ɋɤɨɩјɟ; 
ɑɟɞɨ Ɋɢɫɬɨɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Ⱥɧɬɨɧɢɨ Ⱥɧɬɟɜɫɤɢ, ɂɆɆ Ɋɭɞɧɢɤ “Ɍɨɪɚɧɢɰɚ”, Ʉ. ɉɚɥɚɧɤɚ; 
Ⱦɪɚɝɚɧ ɇɚɫɟɜɫɤɢ, ȽɂɆ, ɋɤɨɩјɟ; 
Ɇɢɥɟ ɋɬɟɮɚɧɨɜ, Ɋɭɞɧɢɤ “Ȼɚњɚɧɢ”, ɋɤɨɩјɟ; 
ɀɢɜɤɨ Ʉɚɥɟɜɫɤɢ, Ɋɭɞɧɢɤ “Ɉɫɥɨɦɟј”, Ʉɢɱɟɜɨ; 
Ɇɚɪɢʁɚ ɉɟɬɪɨɜɫɤɚ, ɋɬɨɩɚɧɫɤɚ Ʉɨɦɨɪɚ, ɋɤɨɩјɟ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɪɢɫ Ʉɪɫɬɟɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɇɢɪʁɚɧɚ Ƚɨɥɨɦɟɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɇɚɪɢʁɚ ɏɚџɢ-ɇɢɤɨɥɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱥɫɫ. ɞ-ɪ Ⱥɮɪɨɞɢɬɚ Ɂɟɧɞɟɥɫɤɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 


















VIII ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ:  
“ɌȿɏɇɈɅɈȽɂȳȺ ɇȺ ɉɈȾɁȿɆɇȺ ɂ ɉɈȼɊɒɂɇɋɄȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ  
ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ” 














ɁȾɊɍɀȿɇɂȿ ɇȺ ɊɍȾȺɊɋɄɂɌȿ ɂ ȽȿɈɅɈɒɄɂɌȿ ɂɇɀȿɇȿɊɂ 









ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” – ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 











   
 









Ɇɟѓɭɧɚɪɨɞɧɨɬɨ ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚњɟ ɡɚ ɩɨɞɡɟɦɧɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ (ɉɈȾȿɄɋ), ɡɚ ɩɪɜɩɚɬ ɫɟ ɨɞɪɠɚ ɧɚ 06.12.2007 ɝɨɞ. ɜɨ 
ɉɪɨɛɢɲɬɢɩ ɜɨ ɨɪɝɚɧɢɡɚɰɢјɚ ɧɚ ɋɨјɭɡɨɬ ɧɚ Ɋɭɞɚɪɫɤɢɬɟ ɢ Ƚɟɨɥɨɲɤɢɬɟ ɂɧɠɟɧɟɪɢ 
ɧɚ Ɇɚɤɟɞɨɧɢјɚ (ɋɊȽɂɆ). 
Ɉɞ 2012 ɝɨɞɢɧɚ ɫɨɜɟɬɭɜɚњɟɬɨ ɟ ɩɪɨɲɢɪɟɧɨ ɫɨ ɬɪɭɞɨɜɢ ɨɞ ɩɨɜɪɲɢɧɫɤɚɬɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ ɢ ɟ ɢɦɟɧɭɜɚɧɨ ɤɚɤɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ. 
ɋɬɪɭɱɧɨɬɨ ɫɨɜɟɬɭɜɚњɟ, ɧɚ ɬɟɦɚ: ɬɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ, ɬɪɚɞɢɰɢɨɧɚɥɧɨ ɫɟ ɨɞɪɠɭɜɚ ɫɟɤɨјɚ 
ɝɨɞɢɧɚ ɜɨ ɦɟɫɟɰ ɧɨɟɦɜɪɢ. ɇɚ ɨɜɚ ɫɨɜɟɬɭɜɚњɟ ɡɟɦɚɚɬ ɭɱɟɫɬɜɨ ɝɨɥɟɦ ɛɪɨј ɧɚ 
ɫɬɪɭɱɧɢ ɥɢɰɚ ɨɞ: ɪɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢјɚ, ɭɧɢɜɟɪɡɢɬɟɬɢɬɟ, ɧɚɭɱɧɨ-
ɢɫɬɪɚɠɭɜɚɱɤɢɬɟ ɢ ɩɪɨɟɤɬɚɧɬɫɤɢɬɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɢɬɟ ɧɚ ɨɩɪɟɦɚ ɢ 
ɞɪ. 
ɇɚ ɞɨɫɟɝɚɲɧɢɬɟ ɫɟɞɭɦ ɫɨɜɟɬɭɜɚњɚ (2007, 2008, 2009, 2010, 2011, 2012 ɢ 2014 
ɝɨɞ.) ɭɱɟɫɬɜɭɜɚɚ ɩɨɜɟќɟ ɚɜɬɨɪɢ ɨɞ 8 ɞɪɠɚɜɢ, ɤɨɢ ɩɪɟɡɟɧɬɢɪɚɚ 184 ɫɬɪɭɱɧɢ 
ɬɪɭɞɨɜɢ.  
Ɂɚ ɨɜɚ ɨɫɦɨ ɫɨɜɟɬɭɜɚњɟ (ɉɈȾȿɄɋ - ɉɈȼȿɄɋ ’15) ɩɪɢјɚɜɟɧɢ ɫɟ 27 ɬɪɭɞɚ, ɧɚ 
ɚɜɬɨɪɢ ɨɞ 3 ɞɪɠɚɜɢ. 
Ƚɨɥɟɦɢɨɬ ɛɪɨј ɧɚ ɬɪɭɞɨɜɢ ɨɞ ɞɨɦɚɲɧɢɬɟ ɚɜɬɨɪɢ ɩɪɨɢɡɥɟɡɟ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɧɚɭɱɧɨ-ɢɫɬɪɚɠɭɜɚɱɤɚɬɚ ɪɚɛɨɬɚ ɪɟɚɥɢɡɢɪɚɧɚ ɧɚ ɜɢɫɨɤɨɨɛɪɚɡɨɜɧɢɬɟ ɢɧɫɬɢɬɭɰɢɢ 
ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢјɚ. Ɇɟѓɭɬɨɚ, ɩɨɫɟɛɧɨ ɧɟ ɪɚɞɭɜɚ ɭɱɟɫɬɜɨɬɨ ɧɚ ɚɜɬɨɪɢ ɨɞ 
ɧɟɩɨɫɪɟɞɧɨɬɨ ɪɭɞɚɪɫɤɨ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɢ ɲɬɨ ɩɪɟɡɟɧɬɢɪɚɚɬ ɩɨɫɬɢɝɧɚɬɢ 
ɪɟɡɭɥɬɚɬɢ ɜɨ ɪɭɞɚɪɫɤɚɬɚ ɩɪɚɤɫɚ. 
ɋɟ ɧɚɞɟɜɚɦɟ ɞɟɤɚ ɬɪɚɞɢɰɢјɚɬɚ ɡɚ ɫɨɛɢɪɚњɟ ɧɚ ɫɢɬɟ ɫɩɟɰɢјɚɥɢɫɬɢ ɨɞ ɨɛɥɚɫɬɚ 
ɧɚ ɩɨɞɡɟɦɧɚɬɚ ɢ ɩɨɜɪɲɢɧɫɤɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ, ќɟ 












VIII ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
“Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ” 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ‟15 
Ʉɪɭɲɟɜɨ 






The International expert conference on underground mining of mineral raw materials 
(PODEKS), organized by the Association of Mining and Geology Engineers of 
Macedonia (AMGEM), was first held on 06.12.2007 in Probishtip. 
Since 2012, in this counseling, surface exploitation of mineral resources is included 
too, and it is called PODEKS-POVEKS. 
This expert conference called: Technology of underground and surface mining of 
mineral raw materials, traditionally,  has been organized annually during November. 
A number of experts from the mining industry, universities, research institutions, 
planning companies, and equipment manufacturing companies participate in this 
conference. 
Many authors from 8 countries participated in the previous seven conferences (2007, 
2008, 2009, 2010, 2011, 2012 and 2014) presenting 184 expert papers.  
Twenty-seven authors from 3 countries have registered their expert papers for the 
VIIIth conference (PODEKS - POVEKS ’15). 
The large number of expert papers from the domestic authors has emerged as a 
result of the research work carried out at the higher education institutions in the 
Republic of Macedonia. We are particularly delighted by the participation of the 
authors involved in the immediate mining production who will be presenting the 
achieved results in the mining practice. 
We hope that the tradition of gathering of all specialists from the field of underground 
and surface mining of mineral raw materials will continue and that this conference 













VIIIrd EXPERT CONFERENCE THEMED: 
“Technology of underground and surface mining of 
mineral raw materials” 
   PODEKS - POVEKS ‟15 
Krusevo 






ɂɁɆȿɇȺ ɂ ȾɈɉɈɅɇɍȼȺȵȿ ɇȺ ɁȺɄɈɇɈɌ ɁȺ ɊɍȾȺɊɋɌȼɈ ɂ ȽȿɈɅɈɒɄɂ 
ɂɋɌɊȺɀɍȼȺȵȺ ȼɈ ɊȿɉɍȻɅɂɄȺ ɋɊȻɂȳȺ – ȿɄɋɉɅɈȺɌȺɐɂȳȺ ɇȺ 






ɏȿɆɂɋɄɂ ɂ ɆɈɊɎɈɅɈɒɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɁɅȺɌɈ ɈȾ AɅɍȼɂɈɇɂ 
ȼɈ Ɋ. ɆȺɄȿȾɈɇɂȳȺ * ȼɢɨɥɟɬɚ ɋɬɟɮɚɧɨɜɚ, ȼɨјɨ Ɇɢɪɱɨɜɫɤɢ, Ɍɟɧɚ ɒɢјɚɤɨɜɚ-






ɆɂɇȿɊȺɅɈɒɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ȽɊȺɇȺɌɂɌȿ ɈȾ ɉɊɂɅȿɉȿɐ, 
ɊȿɉɍȻɅɂɄȺ ɆȺɄȿȾɈɇɂȳȺ * Ɍɟɧɚ ɒɢјɚɤɨɜɚ-ɂɜɚɧɨɜɚ, ȼɨјɨ Ɇɢɪɱɨɜɫɤɢ, 






ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɋɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɉɅɂɈɐȿɇɋɄɂɌȿ ɂ 







ɈɄɋɂȾɇɈɌɈ ɈɊɍȾɇɍȼȺȵȿ ȼɈ ɊɍȾɇɈɌɈ ɌȿɅɈ ȼɊɒɇɂɄ, ɊɍȾɇɂɄ ȻɍɑɂɆ, 
ȼȺɀɇȺ ɋɍɊɈȼɂɇȺ ɁȺ ɂɇɋɌȺɅȺɐɂȳȺɌȺ ɁȺ Ʌɍɀȿȵȿ ɇȺ ȻȺɄȺɊ * Ʉɢɪɢɥ 






ɆɈɀɇɈɋɌɂ ɁȺ ɄɈɊɂɋɌȿȵȿ ɇȺ ɌɊȺȼȿɊɌɂɇɈɌ ɉɈɅɂɑȿ ɋȿɅɈ 
ɆȺɇȺɋɌɂɊ (ɁȺɉȺȾɇȺ ɆȺɄȿȾɈɇɂȳȺ) ɄȺɄɈ ȺɊɏɂɌȿɄɌɈɇɋɄɂ ɄȺɆȿɇ * 






ɂɋɄɈɊɂɋɌɍȼȺȵȿ ɇȺ ɌɊɂȳȺɋɄɂɌȿ ȼȺɊɈȼɇɂɐɂ ɈȾ ɅɈɄȺɅɂɌȿɌɈɌ 
ɊɁȺɑɄɂ ɄȺɆȿɇ ɄȺɄɈ ɋɍɊɈȼɂɇȺ ɁȺ ȽɊȺȾȿɀɇɈ-ɌȿɏɇɂɑɄɂ ɄȺɆȿɇ * ȼɨјɨ 






ȽȿɈɎɂɁɂɑɄɂɌȿ ɆȿɌɈȾɂ ȼɈ ɎɍɇɄɐɂȳȺ ɇȺ ɂɋɌɊȺɀɍȼȺȵȿ ɇȺ 
ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ * ȼɥɚɞɢɦɢɪ Ɇɚɧɟɜɫɤɢ, Ȼɥɚɝɢɰɚ Ⱦɨɧɟɜɚ, Ɇɚɪјɚɧ 






ȽȿɈɌȿɊɆɂȳȺ ɂ ȽȿɈɌȿɊɆȺɅɇɂ ɉɈɅɂȵȺ * Ɇɚɪјɚɧ Ⱦɟɥɢɩɟɬɪɟɜ, Ʉɪɫɬɨ 












VIII ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ  
ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ‟15 
Ʉɪɭɲɟɜɨ 
13 † 15. 11. 2015 ɝɨɞ. 
ȽȿɈ – ȿɅȿɄɌɊɂɑɇɈɌɈ ɋɈɇȾɂɊȺȵȿ ȼɈ ɎɍɇɄɐɂȳȺ ɇȺ ȾȿɎɂɇɂɊȺȵȿ ɇȺ 
ȽȿɈɅɈɒɄɂɈɌ ɆɈȾȿɅ ɇȺ ɋɊȿȾɂɇȺɌȺ * Ƚɨɪɚɧ ɋɥɚɜɤɨɜɫɤɢ, Ɇɚɪјɚɧ Ȼɨɲɤɨɜ, 






ɄɈɊȿɅȺɐɂȳȺ ɇȺ ɊȿɁɍɅɌȺɌɂɌȿ ɈȾ ȽȿɈɆȿɏȺɇɂɑɄɂɌȿ ɂ ɋȿɂɁɆɂɑɄɂɌȿ 
ɂɋɌɊȺɀɍȼȺȵȺ ɁȺ ɋɌȺȻɂɅɇɈɋɌȺ ɇȺ ɊȺȻɈɌɇɂɌȿ ɄɈɋɂɇɂ ȼɈ 
ɊɍȾɇɂɄɈɌ ɁȺ ȳȺȽɅȿɇ ”ɋɍȼɈȾɈɅ” * ɋɬɪɚɲɟ Ɇɚɧɟɜɫɤɢ, Ɂɨɪɚɧ ɉɚɧɨɜ, Ɍɨɞɨɪ 







ɆȿɌɈȾȺ ɉɊɂɆȿɇȿɌȺ ɁȺ ȺɇȺɅɂɁȺ ɇȺ ɋɌȺȻɂɅɇɈɋɌȺ  ɇȺ ɄɈɋɂɇɂɌȿ ȼɈ 
ɉɈȼɊɒɂɇɋɄɂɌȿ ɄɈɉɈȼɂ ɁȺ ȳȺȽɅȿɇ * ɂɞɚɜɟɪ ɏɭɫɟɢɧɢ, ȴɭɩɱɟ 






MɂɇɂɊȺȵȿ ȼɈ ɉɈȾɁȿɆɇȺɌȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ * ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, Ɂɨɪɚɧ 





ɁɇȺɑȿȵȿ ɂ ɍɅɈȽȺ ɇȺ ɁȺɑȿɉɍȼȺȵȿɌɈ ɇȺ ɆɂɇɋɄɂɌȿ ȾɍɉɑɈɌɂɇɂ * 





ɉɊȺȼȿɐ ɇȺ ȾȿɌɈɇȺɐɂȳȺ ɂ ɋȿɂɁɆɂɑɇɈɋɌ * Ȼɥɚɝɢɰɚ Ⱦɨɧɟɜɚ, Ѓɨɪɝɢ 







ɉɊɂȾɈɇȿɋ ɇȺ “DГINO ЈLAST” ɉȺɌɊɈɇɂɊȺɇɂɌȿ ȽɅɂɇȿɇɂ ɑȿɉɈȼɂ ȼɈ 
ɈɉɌɂɆɂɁȺɐɂȳȺɌȺ ɇȺ ȾɍɉɑȺɑɄɈ ɆɂɇȿɊɋɄɂɌȿ ɊȺȻɈɌɂ ȼɈ ɊɍȾɇɂɄɈɌ 






ɈɉȿɊȺɐɂɈɇɂ ɉȺɊȺɆȿɌɊɂ ɇȺ ɉɈȾɁȿɆɇȺTA ȽȺɋɂɎɂɄȺɐɂȳȺ ɇȺ 







ɇȺɑɂɇ ɁȺ ɈȾɊȿȾɍȼȺȵȿ ɇȺ ɉɈɄȺɁȺɌȿɅɂɌȿ ɁȺ ɂɋɄɈɊɂɋɌɍȼȺȵȿɌɈ ɂ 
ɈɋɂɊɈɆȺɒɍȼȺȵȿɌɈ ɇȺ ɊɍȾȺɌȺ * ɋɬɨјɚɧɱɟ Ɇɢјɚɥɤɨɜɫɤɢ, Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, 






ɉɈȼȿЌȿɄɊɂɌȿɊɂɍɆɋɄȺ ȺɇȺɅɂɁȺ ɁȺ ɂɁȻɈɊ ɇȺ ɈɉɌɂɆȺɅȿɇ ȼɂȾ ɇȺ 
ȾȺɆɉȿɊ ɁȺ ɍɋɅɈȼɂ ȼɈ ɊɍȾɇɂɄɈɌ “ȻɍɑɂɆ” * Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, Ɍɨɞɨɪ 






ɍɉɈɌɊȿȻȺ ɇȺ “ȻɍɋɌȿɊ” ȼȿɇɌɂɅȺɌɈɊɂ ȼɈ ɊɍȾɇɂɐɂ ɋɈ ɉɈȾɁȿɆɇȺ 







ȼɂɁɍȺɅɂɁȺɐɂȳȺ ɂ ɋɂɆɍɅȺɐɂȳȺ ɇȺ ɉɅȺɇɈȼɂɌȿ ɁȺ ȿȼȺɄɍȺɐɂȳȺ ɂ 
ɋɉȺɋɍȼȺȵȿ ȼɈ ɋɅɍɑȺȳ ɇȺ ɉɈɀȺɊ ȼɈ ɊɍȾɇɂɐɂɌȿ ɁȺ ɉɈȾɁȿɆɇȺ 






ɉɈɌɊȿȻȺ ɁȺ ɋɉɊɈȼȿȾɍȼȺȵȿ ɇȺ ɉɈɋɌȺɉɄȺɌȺ ɁȺ ɈɐȿɇȺ ɇȺ 
ȼɅɂȳȺɇɂȳȺɌȺ ȼɊɁ ɀɂȼɈɌɇȺɌȺ ɋɊȿȾɂɇȺ ɈȾ ɂɁȽɊȺȾȻȺ ɇȺ 
ɏɂȾɊɈȳȺɅɈȼɂɒɌȿ ȻɊ.4  ɇȺ ɊɍȾɇɂɄ ɋȺɋȺ * Ɇɚɪɢјɚ ɋɬɨјɚɧɨɜɫɤɚ, 







ɁɇȺɑȿȵȿ, ɎɍɇɄɐɂȳȺ ɂ ɇȺɑɂɇɂ ɇȺ ɊȿɄɍɅɌɂȼȺɐɂȳȺ ɉɊɂ ɊɍȾɇɂɑɄȺɌȺ  





ɈɋɌȼȺɊɍȼȺȵȿ ɇȺ ɇɍɅȺ ȿɆɂɋɂȳȺ ɇȺ ɊɍȾɇɂɑɄɂ ȼɈȾɂ ɈȾ ɊɍȾɇɂɄ 







ɆɈɇɂɌɈɊɂɇȽ ɇȺ ȼɈȾɂɌȿ ɈɄɈɅɍ ȾɊȿɇȺɀɇɂɈɌ ɋɂɋɌȿɆ ɇȺ ɊɍȾɇɂɄɈɌ 
ɁȺ ȻȺɄȺɊ ȻɍɑɂɆ ɂ ɂɇɋɌȺɅȺɐɂȳȺɌȺ ɁȺ Ʌɍɀȿȵȿ ɇȺ ȻȺɄȺɊ * Ƚɟɪɚɫɢɦ 






ɉɊɂɆȿɇȺ ɇȺ ɁȿɈɅɂɌɂɁɂɊȺɇ ɌɍɎ ɁȺ ɈɌɋɌɊȺɇɍȼȺȵȿ ɇȺ ɌȿɒɄɂ 
ɆȿɌȺɅɂ ɈȾ ɁȺȽȺȾȿɇɂ ɊɍȾɇɂɑɄɂ ȼɈȾɂ * Ɇɢɪјɚɧɚ Ƚɨɥɨɦɟɨɜɚ, Ⱥɮɪɨɞɢɬɚ 






ɉɊɂɆȿɇȺ ɇȺ ɉɊȺȼɂɅȺɌȺ ɁȺ ɁȺɒɌɂɌȺ ɈȾ ɇȺɉɈɇ ɇȺ ȾɈɉɂɊ ȼɈ 











ȼɂɁɍȺɅɂɁȺɐɂЈȺ ɂ ɋɂɆɍɅȺɐɂЈȺ ɇȺ ɉɅȺɇɈȼɂɌȿ ɁȺ 
ȿȼȺɄɍȺɐɂЈȺ ɂ ɋɉȺɋɍȼȺЊȿ ȼɈ ɋɅɍɑȺЈ ɇȺ ɉɈɀȺɊ ȼɈ 
ɊɍȾɇɂɐɂɌȿ ɁȺ ɉɈȾɁȿɆɇȺ ȿɄɋɉɅɈȺɌȺɐɂЈȺ 
 
Ваɧчɨ Аџиɫки1, Иɝɨɪ Макɫиɦɨɜ1  
1ɇɚɭɱɧɨ ɢɫɬɪɚɠɭɜɚɱɤɚ ɭɫɬɚɧɨɜɚ “ɊɍȾȺɊɋɄɂ ɂɇɋɌɂɌɍɌ”, ɋɤɨɩјɟ, Ɋ.Ɇɚɤɟɞɨɧɢјɚ 
 
Ⱥɩɫɬɪɚɤɬ: Ɂɚ ɭɫɩɟɲɧɨ ɫɩɪɚɜɭɜɚњɟ ɢ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɩɨɫɥɟɞɢɰɢɬɟ ɤɨɢ ɦɨɠɚɬ ɞɚ 
ɧɚɫɬɚɧɚɬ ɨɞ ɩɨɠɚɪɢ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɩɨɬɪɟɛɧɨ ɟ ɩɪɟɬɯɨɞɧɨ 
ɩɨɞɝɨɬɜɟɧ ɩɥɚɧ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɤɨј ќɟ ɛɢɞɟ ɩɪɟɡɟɧɬɢɪɚɧ ɩɪɟɞ ɫɢɬɟ 
ɜɪɚɛɨɬɟɧɢ ɜɨ ɪɭɞɧɢɤɨɬ. ɇɚјɟɮɟɤɬɢɜɟɧ ɦɟɬɨɞ ɡɚ ɨɛɭɤɚ ɢ ɬɪɟɧɢɧɝ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ ɨɜɨј 
ɫɟɤɬɨɪ, ɫɟ ɩɨɤɚɠɚ ɦɟɬɨɞɨɬ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɚ ɫɢɦɭɥɚɰɢјɚ ɢ ɜɢɡɭКɥɢɡɚɰɢјɚ ɧɚ ɞɚɞɟɧɢɬɟ 
ɩɪɨɛɥɟɦɢ ɡɚ ɩɨɞɨɛɪɨ ɪɚɡɛɢɪɚњɟ ɧɚ ɢɫɬɢɬɟ ɨɞ ɫɬɪɚɧɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ. ɉɪɢɦɚɪɧɚ ɰɟɥ 
ɧɚ ɨɜɨј ɬɪɭɞ ɟ ɞɚ ɫɟ ɩɪɢɤɚɠɟ ɦɟɬɨɞɨɥɨɝɢјɚ, ɤɨјɚ ɩɪɟɤɭ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɢ ɫɢɦɭɥɚɰɢјɚ ќɟ 
ɩɨɫɥɭɠɢ ɡɚ ɟɮɟɤɬɢɜɧɨ ɩɪɟɫɬɚɜɭɜɚњɟ ɢ ɩɪɢɤɚɠɭɜɚњɟ ɧɚ ɩɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ 
ɫɩɚɫɭɜɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ. ɋɨ ɭɩɨɬɪɟɛɚ 
ɧɚ ɨɜɚɚ ɦɟɬɨɞɨɥɨɝɢјɚ ɡɚ ɩɨɥɟɫɧɨ ɩɪɟɫɬɚɜɭɜɚњɟ ɧɚ ɦɨɠɧɢɬɟ ɩɪɨɛɥɟɦɢ ɤɨɢ ɦɨɠɚɬ ɞɚ 
ɧɚɫɬɚɧɚɬ ɜɨ ɩɪɨɰɟɫɨɬ ɧɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ, ɢɦ ɨɜɨɡɦɨɠɭɜɚ ɧɚ ɪɭɞɚɪɫɤɢɬɟ 
ɪɚɛɨɬɧɢɰɢ ɩɨɥɟɫɧɨ ɭɜɢɞɭɜɚњɟ ɧɚ ɩɪɨɛɥɟɦɢɬɟ ɢ ɧɢɜɧɨ ɦɨɠɧɨ ɢɡɛɟɝɧɭɜɚњɟ. 
 
Ʉɥɭɱɧɢ ɡɛɨɪɨɜɢ: ɪɭɞɧɢɰɢ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɜɢɡɭɚɥɢɡɚɰɢјɚ, ɫɢɦɭɥɚɰɢјɚ, 
ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ, ɩɨɠɚɪɢ, ɩɥɚɧɨɜɢ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ, ɛɟɡɛɟɞɧɨɫɬ ɩɪɢ 
ɪɚɛɨɬɚ. 
 
VISUALIZATION AND SIMULATION OF THE PLANS FOR 
EVACUATION AND RESCUE IN CASE OF FIRE  
IN UNDERGROUND MINES 
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Abstract: In order to successfully deal and reduce the consequences that may result from 
fires in underground mines, it is necessary previously prepared plan for evacuation and 
rescue which will be presented to all employees of the underground mine. The most effective 
method for training the employees in this sector has proven to be the method of computer 
simulation and visualization of given problems to get better understanding of them by all 
employees.The primary goal of this paper is to present a methodology that through 
visualization and simulation will serve to effectively display and presents the plans for 
evacuation and rescue in case of fire in underground mines. Using this methodology for 
effective presentation of possible problems that may arise in the process of evacuation and 
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Ɋɚɡɜɨјɨɬ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɚɬɚ ɝɪɚɮɢɤɚ ɩɪɢɞɨɧɟɫɟ ɡɚ ɩɨɥɟɫɧɨ ɤɨɦɭɧɢɰɢɪɚњɟ, ɩɨɞɨɛɪɟɧɨ 
ɪɚɡɛɢɪɚњɟ ɢ ɬɨɥɤɭɜɚњɟ ɧɚ ɦɧɨɝɭ ɬɢɩɨɜɢ ɧɚ ɩɨɞɚɬɨɰɢ. ɋɥɭɱɭɜɚњɚɬɚ ɢ ɪɚɡɜɨјɨɬ ɜɨ 
ɤɨɦɩјɭɬɟɪɫɤɚɬɚ ɝɪɚɮɢɤɚ ɢɦɚɚɬ ɝɨɥɟɦɨ ɜɥɢјɚɧɢɟ ɜɪɡ ɦɧɨɝɭ ɨɛɥɢɰɢ ɜɨ ɫɮɟɪɚɬɚ ɧɚ 
ɢɧɞɭɫɬɪɢјɚɬɚ ɢ ɦɨɞɟɪɧɨɬɨ ɢɧɠɟɧɟɪɫɬɜɨ. 
ȼɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɟ ɬɟɯɧɢɤɚ ɧɚ ɤɪɟɢɪɚњɟ ɧɚ ɫɥɢɤɢ, ɞɢјɚɝɪɚɦɢ ɢɥɢ ɚɧɢɦɚɰɢјɚ ɡɚ ɩɨɥɟɫɧɨ 
ɢ ɜɢɡɭɚɥɧɨ ɞɚ ɫɟ ɩɪɟɫɬɚɜɢ ɞɚɞɟɧɚɬɚ ɢɧɮɨɪɦɚɰɢјɚ ɢɥɢ ɞɚɞɟɧɢɨɬ ɩɨɞɚɬɨɤ. Ⱦɟɧɟɫ  
ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɩɨɫɬɨјɚɧɨ ɫɟ ɩɪɨɲɢɪɭɜɚ ɜɨ ɚɩɥɢɤɚɰɢɢ ɨɞ ɪɚɡɥɢɱɧɢ ɨɛɥɚɫɬɢ, ɤɚɤɨ ɲɬɨ 
ɫɟ: ɧɚɭɤɚɬɚ, ɨɛɪɚɡɨɜɚɧɢɟɬɨ, ɢɧɠɟɧɟɪɫɬɜɨɬɨ, ɦɟɞɢɰɢɧɚ ɢ ɞɪ. ɋɨɡɞɚɜɚњɟɬɨ ɧɚ 
ɤɨɦɩјɭɬɟɪɫɤɚɬɚ ɝɪɚɮɢɤɚ ɢ ɚɧɢɦɚɰɢјɚ ɟ ɧɚјɜɚɠɟɧ ɧɚɫɬɚɧ ɡɚ ɪɚɡɜɨј ɜɨ ɨɛɥɚɫɬɚ ɧɚ 
ɜɢɡɭɚɥɢɡɚɰɢјɚ. Ʉɨɦɩјɭɬɟɪɫɤɚ ɝɪɚɮɢɤɚ ɭɲɬɟ ɨɞ ɫɜɨɢɬɟ ɩɨɱɟɬɨɰɢ ɟ ɤɨɪɢɫɬɟɧɚ ɡɚ 
ɢɡɭɱɭɜɚњɟ ɢ ɪɟɲɚɜɚњɟ ɧɚ ɧɚɭɱɧɢ ɩɪɨɛɥɟɦɢ. ɇɚɭɱɧɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɨɛɢɱɧɨ ɫɟ ɩɪɚɜɢ 
ɫɨ ɫɩɟɰɢјɚɥɢɡɢɪɚɧ ɫɨɮɬɜɟɪ. ɇɟɤɨɢ ɨɞ ɨɜɢɟ ɫɩɟɰɢјɚɥɢɡɢɪɚɧɢ ɩɪɨɝɪɚɦɢ ɫɟ ɨɛјɚɜɟɧɢ ɤɚɤɨ 
ɫɥɨɛɨɞɧɢ ɫɨɮɬɜɟɪɢ ɤɨɢ ɫɟ ɛɟɫɥɚɬɧɨ ɞɚɫɬɚɩɧɢ ɧɚ ɤɨɪɢɫɧɢɰɢɬɟ ɢ ɦɧɨɝɭ ɱɟɫɬɨ ɜɨɞɚɬ 
ɩɨɬɟɤɥɨ ɨɞ ɭɧɢɜɟɪɡɢɬɟɬɢɬɟ ɤɨɢ ɫɟ ɛɚɜɚɬ ɫɨ ɧɟɤɨјɚ ɞɚɞɟɧɚ ɩɪɨɛɥɟɦɚɬɢɤɚ, ɧɨ ɢɫɬɨ ɬɚɤɚ 
ɩɨɫɬɨјɚɬ ɦɧɨɝɭ ɫɨɮɬɜɟɪɫɤɢ ɩɚɤɟɬɢ ɡɚ ɤɨɢ ɩɪɟɞɯɨɞɧɨ ɦɨɪɚ ɞɚ ɫɟ ɩɥɚɬɢ ɥɢɰɟɧɰɚɬɚ ɡɚ ɞɚ 
ɦɨɠɟ ɞɚ ɫɟ ɤɨɪɢɫɬɚɬ. ɋɨɮɬɜɟɪɫɤɚɬɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɟ ɦɧɨɝɭ ɞɨɛɪɨ ɪɟɲɟɧɢɟ ɡɚ 
ɫɥɨɠɟɧɨɫɬɚ ɢ ɟɜɨɥɭɰɢјɚɬɚ ɧɚ ɩɪɟɞɢɡɜɢɰɢɬɟ ɫɨ ɤɨɢ ɫɟɤɨјɞɧɟɜɧɨ ɫɟ ɫɪɟќɚɜɚɚɬ 
ɢɫɬɪɚɠɭɜɚɱɢɬɟ ɢ ɢɧɠɟɧɟɪɢɬɟ. 
Ⱦɨɛɪɚɬɚ ɢ ɩɪɟɞɯɨɞɧɚ ɩɨɞɝɨɬɜɟɧɨɫɬ ɧɚ ɩɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɜɨ ɫɥɭɱɚј 
ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɫɟ ɨɞ ɤɥɭɱɧɨ ɡɧɚɱɟњɟ. Ⱦɨɛɪɨ 
ɞɢɡɚјɧɢɪɚɧ ɢ ɞɨɛɪɨ ɩɨɞɝɨɬɜɟɧ ɩɥɚɧ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɢɬɧɢ ɫɥɭɱɚɢ ɦɨɠɟ ɞɚ ɝɢ 
ɟɥɢɦɢɧɢɪɚ ɢɥɢ ɤɨɧɬɪɨɥɢɪɚ ɨɩɚɫɧɨɫɬɢɬɟ ɜɨ ɤɨɢ ɦɨɠɚɬ ɞɚ ɫɟ ɧɚјɞɚɬ ɪɚɛɨɬɧɢɰɢɬɟ. Ⱥɤɨ ɫɟ 
ɫɥɭɱɢ ɧɟɧɚɞɟјɧɚ ɩɨјɚɜɚ ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɤ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɫɢɬɟ ɪɭɞɚɪɫɤɢ 
ɨɩɟɪɚɰɢɢ ɦɨɠɚɬ ɞɚ ɩɪɟɪɚɫɧɚɬ ɜɨ ɯɚɨɫ ɢ ɫɢɬɟ ɥɢɰɚ (ɪɚɤɨɜɨɞɢɬɟɥɢɬɟ ɢ ɪɚɛɨɬɧɢɰɢɬɟ) 
ɦɨɠɚɬ ɞɚ ɛɢɞɚɬ ɩɨɪɚɡɟɧɢ ɨɞ ɫɬɪɚɧɚ ɧɚ ɡɚɞɚɱɚɬɚ ɤɨјɚ ɫɟ ɧɚɨѓɚ ɩɪɟɞ ɧɢɜ. Ɂɚ ɭɫɩɟɲɧɨ 
ɫɩɪɚɜɭɜɚњɟ ɢɥɢ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɩɨɫɥɟɞɢɰɢɬɟ ɨɞ ɨɜɚɚ ɜɨɧɪɟɞɧɚɬɚ ɫɨɫɬɨјɛɚ, ɫɟ ɛɚɪɚ ɨɞ 
ɫɢɬɟ ɥɢɰɚ ɞɚ ɞɟјɫɬɜɭɜɚɚɬ ɛɪɡɨ ɢ ɟɮɢɤɚɫɧɨ, ɚ ɫɟɬɨ ɬɨɚ ɟ ɦɨɠɧɨ ɚɤɨ ɩɪɟɬɯɨɞɧɨ ɟ 
ɩɨɞɝɨɬɜɟɧ ɩɥɚɧ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɜɨ ɢɬɧɢ ɫɥɭɱɚɢ ɲɬɨ ɜɟќɟ ɟ ɩɪɟɡɟɧɬɢɪɚɧ 
ɩɪɟɞ ɫɢɬɟ ɪɭɞɚɪɫɤɢ ɪɚɛɨɬɧɢɰɢ. ɉɪɨɰɟɫɨɬ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɢ ɫɢɦɭɥɚɰɢјɚ, ɧɭɞɢ 
ɟɮɟɤɬɢɜɟɧ ɩɪɢɫɬɚɩ ɩɪɢ ɩɪɟɡɟɧɬɚɰɢјɚɬɚ ɧɚ ɫɚɦɢɨɬ ɫɢɫɬɟɦ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ 
ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ. ȼɢɡɭɟɥɧɨɬɨ 
ɩɪɟɬɫɬɚɜɭɜɚњɟ ɟ ɧɚјɞɨɛɪɢɨɬ ɧɚɱɢɧ ɡɚ ɩɪɟɡɟɧɬɢɪɚњɟ ɧɚ ɞɚɞɟɧɢɨɬ ɩɪɨɛɥɟɦ ɢ ɢɫɬɨ ɬɚɤɚ 
ɢ ɧɚјɞɨɛɚɪ ɧɚɱɢɧ ɡɚ ɪɚɡɛɢɪɚњɟ ɧɚ ɢɫɬɢɨɬ ɨɞ ɩɨɲɢɪɨɤɢɨɬ ɫɩɟɤɬɚɪ ɧɚ ɥɭѓɟ ɜɪɡ ɤɨɢ ɫɟ 
ɩɪɟɡɟɧɬɢɪɚ ɞɚɞɟɧɢɨɬ ɩɪɨɛɥɟɦ.  
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ȼɨɧɪɟɞɧɚ ɫɨɫɬɨјɛɚ ɜɨ ɪɭɞɧɢɤ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɫɟ ɩɪɨɝɥɚɫɭɜɚ ɬɨɝɚɲ ɤɨɝɚ 
ɢɫɬɢɨɬ ɜɟќɟ ɧɟ ɟ ɜɨ ɫɨɫɬɨјɛɚ ɟɮɢɤɚɫɧɨ ɞɚ ɝɨ ɤɨɧɬɪɨɥɢɪɚ ɡɞɪɚɜјɟɬɨ ɢ ɛɟɡɛɟɞɧɨɫɬɚ ɧɚ 
ɥɭѓɟɬɨ. ɉɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɦɭ ɨɜɨɡɦɨɠɭɜɚɚɬ ɧɚ ɫɟɤɨј ɪɭɞɧɢɤ ɞɚ 
ɨɞɝɨɜɨɪɢ ɢ ɞɚ ɜɨɫɩɨɫɬɚɜɢ ɤɨɧɬɪɨɥɚ ɜɨ ɫɥɭɱɚј ɧɚ ɜɨɧɪɟɞɧɚ ɫɨɫɬɨјɛɚ. ɉɪɨɰɟɫɨɬ ɧɚ 
ɩɪɟɜɟɧɬɢɜɧɨ ɩɥɚɧɢɪɚњɟ ɨɞ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ, ɦɨɠɟ ɞɚ ɫɟ ɨɩɢɲɟ ɤɚɤɨ ɫɟɪɢјɚ ɧɚ 
ɩɪɚɲɚњɚ ɤɨɢ ɬɪɟɛɚ ɞɚ ɛɢɞɚɬ ɨɞɝɨɜɨɪɟɧɢ, ɫɨ ɰɟɥ ɞɚ ɫɟ ɪɚɡɜɢјɚɬ ɩɥɚɧɨɜɢ ɡɚ ɟɜɚɤɭɚɰɢјɚ 
ɢ ɫɩɚɫɭɜɚњɟ ɤɨɢ ɬɪɟɛɚ ɞɚ ɝɢ ɡɚɞɨɜɨɥɭɜɚɚɬ ɡɚɤɨɧɫɤɢɬɟ ɛɚɪɚњɚ ɤɚɤɨ ɢ ɫɚɦɢɬɟ ɪɭɞɧɢɱɤɢ 
ɛɚɪɚњɚ. Ɉɜɢɟ ɩɪɚɲɚњɚ ɦɨɠɟ ɞɚ ɜɤɥɭɱɭɜɚɚɬ Д7]: 
 Ʉɨɢ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ ɦɨɠɚɬ ɞɚ ɫɟ ɫɥɭɱɚɬ ɜɨ ɪɭɞɧɢɤɨɬ, ɤɨɢ ɜɤɥɭɱɭɜɚɚɬ ɪɢɡɢɰɢ 
ɡɚ ɡɞɪɚɜјɟɬɨ, ɛɟɡɛɟɞɧɨɫɬɚ ɢɥɢ ɛɥɚɝɨɫɨɫɬɨјɛɚɬɚ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɜɨ ɪɭɞɧɢɤɨɬ? 
 Ʉɚɤɨ ɪɭɞɧɢɤɨɬ ɦɨɠɟ ɞɚ ɨɞɝɨɜɨɪɢ ɧɚ ɫɟɤɨјɚ ɨɞ ɨɜɢɟ ɢɬɧɢ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ? 
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 Ʉɨɢ ɪɟɫɭɪɫɢ ќɟ ɦɭ ɛɢɞɚɬ ɩɨɬɪɟɛɧɢ ɧɚ ɪɭɞɧɢɤɨɬ ɡɚ ɞɚ ɭɫɩɟɲɧɨ ɨɞɝɨɜɨɪɢ ɧɚ 
ɩɪɟɞɯɨɞɧɨ ɢɞɟɧɬɢɮɢɤɭɜɚɧɢɬɟ ɢɬɧɢ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ? 
 ɋɨ ɤɨɝɨ ɬɪɟɛɚ ɪɭɞɧɢɱɤɢɨɬ ɨɩɟɪɚɬɨɪ ɞɚ ɤɨɦɭɧɢɰɢɪɚ,  ɢɥɢ ɩɚɤ ɞɚ ɫɟ ɤɨɧɫɭɥɬɢɪɚ 
ɡɚ ɭɫɩɟɲɧɨ ɨɪɝɚɧɢɡɢɪɚњɟ ɧɚ ɩɥɚɧɨɬ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɜɨɧɪɟɞɧɚ 
ɫɨɫɬɨјɛɚ? 
 Ʉɚɤɜɚ ɨɛɭɤɚ, ɧɚɫɬɚɜɚ ɢ ɢɧɮɨɪɦɚɰɢɢ ɬɪɟɛɚ ɞɚ ɢɦ ɛɢɞɟ ɞɚɞɟɧɚ ɧɚ ɫɢɬɟ 
ɜɪɚɛɨɬɟɧɢ ɜɨ ɫɚɦɨɬ ɪɭɞɧɢɤ? 
 Шɬɨ ɬɪɟɛɚ ɞɚ ɛɢɞɟ ɧɚɩɢɲɚɧɨ ɜɨ ɫɚɦɢɨɬ ɩɥɚɧ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ 
ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ? 
 Ʉɚɤɨ ɩɥɚɧɨɜɢɬɟ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ ɬɪɟɛɚ ɞɚ ɛɢɞɚɬ 
ɪɟɜɢɞɢɪɚɧɢ ɢ ɩɪɨɜɟɪɭɜɚɧɢ ɡɚ ɞɚ ɛɢɞɟɦɟ ɫɢɝɭɪɧɢ ɞɟɤɚ ɢɫɬɢɬɟ ɩɪɟɫɬɚɜɭɜɚɚɬ 
ɫɨɨɞɜɟɬɟɧ ɨɞɝɨɜɨɪ ɡɚ ɞɚɞɟɧɚɬɚ ɜɨɧɪɟɞɧɚ ɫɨɫɬɨјɛɚ? 
 
ɉɪɨɰɟɫɨɬ ɧɚ ɩɥɚɧɢɪɚњɟ ɧɚ ɫɢɫɬɟɦɨɬ ɡɚ ɫɩɪɚɜɭɜɚњɟ ɫɨ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ, ɩɨɞɪɚɡɛɢɪɚ 
ɢɞɟɧɬɢɮɢɤɭɜɚњɟ ɧɚ ɫɢɬɟ ɢɬɧɢ ɫɰɟɧɚɪɢјɚ ɤɨɢ ɦɨɠɚɬ ɞɚ ɫɟ ɫɥɭɱɚɬ ɜɨ ɫɚɦɢɨɬ ɪɭɞɧɢɤ, ɚ 
ɩɨɬɨɚ ɢ ɪɚɧɝɢɪɚњɟ ɧɚ ɪɢɡɢɤɨɬ ɧɚ ɩɨɬɟɧɰɢјɚɥɧɢɬɟ ɨɩɚɫɧɨɫɬɢ ɢ ɩɨɫɥɟɞɢɰɢ ɨɞ ɨɜɢɟ 
ɜɨɧɪɟɞɧɢ ɫɰɟɧɚɪɢјɚ ɫɨ ɰɟɥ ɞɚ ɫɟ ɢɞɟɧɬɢɮɢɤɭɜɚɚɬ ɟɮɢɤɚɫɧɢ ɫɢɫɬɟɦɢ ɡɚ ɤɨɧɬɪɨɥɚ. 
Цɟɥɬɚ ɧɚ ɩɥɚɧɢɪɚњɟɬɨ ɧɚ ɫɢɫɬɟɦɨɬ ɡɚ ɫɩɪɚɜɭɜɚњɟ ɫɨ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ ɟ ɞɚ ɫɟ 
ɩɨɦɨɝɧɟ ɜɨ ɩɪɨɰɟɫɨɬ ɧɚ ɩɨɞɝɨɬɨɜɤɚ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɜɨ ɪɭɞɧɢɤɨɬ ɞɚ ɦɨɠɚɬ ɟɮɢɤɚɫɧɨ 
ɞɚ ɨɞɝɨɜɨɪɚɬ ɧɚ ɫɢɬɟ ɨɩɚɫɧɨɫɬɢ ɤɨɢ ɦɨɠɚɬ ɞɚ ɫɟ јɚɜɚɬ ɩɪɢ ɪɚɛɨɬɚ ɜɨ ɫɚɦɢɨɬ ɪɭɞɧɢɤ. 
ɉɨɫɬɨјɚɬ ɝɨɥɟɦ ɛɪɨј ɧɚ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ ɤɨɢ ɦɨɠɚɬ ɞɚ ɩɪɟɞɢɡɜɢɤɚɚɬ ɨɩɚɫɧɨɫɬ ɩɨ 
ɡɞɪɚɜјɟɬɨ ɢ ɛɟɡɛɟɞɧɨɫɬɚ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɜɨ ɪɭɞɧɢɤɨɬ, ɧɟɤɨɢ ɨɞ ɬɢɟ ɨɩɚɫɧɨɫɬɢ 
ɜɤɥɭɱɭɜɚɚɬ: ɧɟɩɥɚɧɢɪɚɧɚ ɟɤɫɩɥɨɡɢјɚ, ɩɨɠɚɪ, ɡɚɪɭɲɭɜɚњɟ ɧɚ ɨɤɨɥɧɢɬɟ ɤɚɪɩɢ, ɩɨɩɥɚɜɢ, 
ɢɫɩɭɲɬɚњɟ ɧɚ ɲɬɟɬɧɢ ɝɚɫɨɜɢ, ɧɟɫɪɟќɢ ɩɪɟɞɢɡɜɢɤɚɧɢ ɨɞ ɪɚɛɨɬɧɚɬɚ ɦɟɯɚɧɢɡɚɰɢјɚ, 
ɡɚɩɢɪɚњɟ ɧɚ ɜɟɧɬɢɥɚɰɢјɚ ɩɪɟɞɢɡɜɢɤɚɧɚ ɨɞ ɬɟɯɧɢɱɤɢ ɩɪɨɛɥɟɦɢ, ɧɟɫɪɟќɢ ɩɪɟɞɢɡɜɢɤɚɧɢ 
ɨɞ ɟɥɟɤɬɪɢɱɧɚ ɨɩɪɟɦɚ, ɩɪɢɪɨɞɧɢ ɤɚɬɚɫɬɪɨɮɢ, ɫɩɨɧɬɚɧɨ ɫɨɝɨɪɭɜɚњɟ ɢ.ɬ.ɧ. 
ɋɬɚɬɢɫɬɢɱɤɢ, ɟɞɧɢ ɨɞ ɧɚјɨɩɚɫɧɢɬɟ ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ ɤɨɢ ɢɦɚɚɬ ɨɞɧɟɫɟɧɨ ɧɚјɦɧɨɝɭ 
ɱɨɜɟɱɤɢ ɠɢɜɨɬɢ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɫɟ ɩɨɠɚɪɢɬɟ. ȼɨ ɪɭɞɧɢɰɢɬɟ 
ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɩɨɠɚɪɢɬɟ ɦɨɠɚɬ ɞɚ ɫɟ ɫɥɭɱɚɬ ɜɨ ɛɢɥɨ ɤɨɟ ɜɪɟɦɟ ɢ ɦɨɠɚɬ 
ɞɚ ɪɟɡɭɥɬɢɪɚɚɬ ɫɨ ɞɟɥɭɦɧɚ ɢɥɢ ɰɟɥɨɫɧɚ ɟɜɚɤɭɚɰɢјɚ ɧɚ ɩɟɪɫɨɧɚɥɨɬ ɜɨ ɪɭɞɧɢɤɨɬ. 
Ƚɨɥɟɦɨ ɜɥɢјɚɧɢɟ ɡɚ ɞɨɛɪɚɬɚ ɩɨɞɝɨɬɜɟɧɨɫɬ ɧɚ ɪɚɛɨɬɧɢɰɢɬɟ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɜɚɤɜɢ 
ɫɥɭɱɚɢ ɟ ɩɪɟɬɯɨɞɧɚɬɚ ɩɨɞɝɨɬɨɜɤɚ ɢ ɬɪɟɧɢɧɝ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɫɥɭɱɚј 
ɧɚ ɩɨɠɚɪ ɢ ɤɨɪɢɫɬɟњɟ ɧɚ ɫɨɨɞɜɟɬɧɚɬɚ ɨɩɪɟɦɚ ɡɚ ɝɚɫɧɟњɟ ɢ ɫɩɪɟɱɭɜɚњɟ ɧɚ ɢɫɬɢɨɬ [3]. 
Ɉɜɢɟ ɤɨɦɩɨɧɟɧɬɢ ɧɚ ɩɪɟɬɯɨɞɧɚ ɩɨɞɝɨɬɜɟɧɨɫɬ ɦɨɠɚɬ ɞɚ ɪɚɛɨɬɚɬ ɩɚɪɚɥɟɥɧɨ ɡɚ ɞɚ ɫɟ 
ɧɚɦɚɥɢ ɜɪɟɦɟɬɨ ɧɚ ɪɟɚɝɢɪɚњɟ ɢ ɫɩɪɟɱɭɜɚњɟ ɧɚ ɩɨɠɚɪɨɬ ɢ ɩɨɜɬɨɪɧɨ ɜɪɚќɚњɟ ɧɚ 
ɩɪɚɜɨɛɢɬɧɢɨɬ ɫɢɫɬɟɦ ɧɚ ɪɚɛɨɬɚ ɜɨ ɞɚɞɟɧɢɨɬ ɪɭɞɧɢɤ.   
ɉɪɟɬɯɨɞɧɚ ɩɨɞɝɨɬɜɟɧɨɫɬ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɝɢ ɢɦɚ ɞɜɟɬɟ ɥɨɝɢɱɧɢ 
ɤɨɦɩɨɧɟɧɬɢ, ɚ ɬɨɚ ɫɟ ɩɪɟɜɟɧɰɢјɚ ɨɞ ɩɨɠɚɪ ɢ ɨɞɝɨɜɨɪ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ. ɇɚ ɫɥɢɤɚ 1, ɟ 
ɢɥɭɫɬɪɢɪɚɧ ɤɨɧɰɟɩɬɨɬ ɧɚ ɞɨɛɪɨ ɨɛɭɱɟɧ ɢ ɧɚ ɧɟɞɨɜɨɥɧɨ ɨɛɭɱɟɧ ɬɢɦ ɡɚ ɪɟɚɝɢɪɚњɟ ɜɨ 
ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɢɥɢ ɞɪɭɝɚ ɤɚɬɚɫɬɪɨɮɚ. 
ɉɨɜɟќɟɬɨ ɩɨɠɚɪɢ ɤɨɢ ɧɚɫɬɚɧɭɜɚɚɬ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɫɟ 
ɭɧɢɤɚɬɧɢ ɩɨ ɫɜɨјɨɬ ɤɚɪɚɤɬɟɪ, ɩɚ ɢɡɪɚɛɨɬɤɚɬɚ ɧɚ ɩɥɚɧ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɡɚ 
ɫɟɤɨјɚ ɫɢɬɭɚɰɢјɚ ɟ ɚɩɫɨɥɭɬɧɨ ɧɟɦɨɠɧɨ ɢ ɧɟɩɪɟɞɜɢɞɥɢɜɨ. ɋɟɩɚɤ, ɜɨ ɜɚɤɜɢ ɫɥɭɱɚɢ ɧɚ 
ɜɨɧɪɟɞɧɢ ɫɨɫɬɨјɛɢ ɩɨɫɬɨјɚɬ ɨɞɪɟɞɟɧɢ ɡɚɟɞɧɢɱɤɢ ɟɥɟɦɟɧɬɢ ɤɨɢ ɦɨɠɚɬ ɞɚ ɫɟ ɩɪɟɞɜɢɞɚɬ, 
ɩɚ ɧɢɜɧɨɬɨ ɢɡɝɨɬɜɭɜɚњɟ ɢ ɜɦɟɬɧɭɜɚњɟ ɜɨ ɩɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɜɨ 
ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ, ɦɨɠɚɬ ɦɧɨɝɭ ɞɚ ɩɨɦɨɝɧɚɬ ɜɨ ɧɚɦɚɥɭɜɚњɟɬɨ ɧɚ ɤɚɬɚɫɬɪɨɮɚɥɧɢɬɟ 
ɩɨɫɥɟɞɢɰɢ [4]. 
ɉɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ ɞɚɜɚɚɬ ɩɪɟɝɥɟɞ ɧɚ ɩɨɫɬɚɩɤɢɬɟ ɡɚ ɨɞɝɨɜɨɪ ɢ ɩɪɟɜɟɧɬɢɜɧɢ ɦɟɪɤɢ ɤɨɢ ɫɟ 
ɧɟɨɩɯɨɞɧɢ ɡɚ ɟɮɟɤɬɢɜɧɨ ɢ ɧɚɜɪɟɦɟɧɨ ɭɩɪɚɜɭɜɚњɟ ɫɨ ɨɜɚɚ ɜɨɧɪɟɞɧɚ ɫɢɬɭɚɰɢјɚ. Ȼɪɡɚɬɚ 
ɚɤɰɢјɚ ɢ ɩɪɟɬɯɨɞɧɚɬɚ ɩɨɞɝɨɬɨɜɤɚ ɡɚ ɫɩɪɚɜɭɜɚњɟ ɫɨ ɜɚɤɨɜ ɬɢɩ ɧɚ ɜɨɧɪɟɞɧɢ ɫɢɬɭɚɰɢɢ 
ɦɨɠɟ ɞɚ ɩɨɦɨɝɧɟ ɜɨ ɫɩɚɫɭɜɚњɟ ɧɚ ɱɨɜɟɱɤɢ ɠɢɜɨɬɢ ɢ ɡɚɲɬɢɬɚ ɧɚ ɮɢɧɚɧɫɢɫɤɢɬɟ 
ɢɧɜɟɫɬɢɰɢɢ ɜɨ ɫɚɦɢɨɬ ɪɭɞɧɢɤ. 
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 ɋɥɢɤɚ 1. ɂɥɭɫɬɪɚɰɢјɚ ɧɚ  ɤɨɧɰɟɩɬɨɬ ɧɚ ɞɨɛɪɨ ɨɛɭɱɟɧ ɢ ɧɚ ɧɟɞɨɜɨɥɧɨ ɨɛɭɱɟɧ ɬɢɦ ɡɚ 
ɪɟɚɝɢɪɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɢɥɢ ɞɪɭɝɚ ɤɚɬɚɫɬɪɨɮɚ 
 
2. ɍɉɈɌɊȿȻȺ ɇȺ ɋɈɎɌȼȿɊɂ ɁȺ ȼɂɁɍȺɅɂɁȺɐɂЈȺ ɂ ɋɂɆɍɅȺɐɂЈȺ ɇȺ 
ɉɅȺɇɈȼɂɌȿ ɁȺ ȿȼȺɄɍȺɐɂЈȺ ɂ ɋɉȺɋɍȼȺЊȿ ȼɈ ɋɅɍɑȺЈ ɇȺ ɉɈɀȺɊ ȼɈ 
ɊɍȾɇɂɄɈɌ ɁȺ ɉɈȾɁȿɆɇȺ ȿɄɋɉɅɈȺɌȺɐɂЈȺ ɇȺ ɈɅɈȼɈ ɂ ɐɂɇɄ - “ɋȺɋȺ”, Ɇ. 
ɄȺɆȿɇɂɐȺ 
 
Ƚɨɥɟɦɢɬɟ ɢ ɪɚɩɢɞɧɢ ɩɪɨɦɟɧɢ ɜɨ ɩɨɫɥɟɞɧɢɜɟ ɝɨɞɢɧɢ ɜɨ ɨɛɥɚɫɬɚ ɧɚ ɤɨɦɩјɭɬɟɪɢɬɟ, 
ɤɨɦɭɧɢɤɚɰɢɫɤɢɬɟ ɢ ɢɧɬɟɪɧɟɬ ɬɟɯɧɨɥɨɝɢɢ, ɤɚɤɨ ɲɬɨ ɦɧɨɝɭɦɢɧɚ ɝɨ ɧɚɪɟɤɨɚ ɨɜɨј ɩɟɪɢɨɞ 
„ɞɢɝɢɬɚɥɧɚɬɚ ɪɟɜɨɥɭɰɢјɚ", ɝɢ ɩɪɨɦɟɧɢ ɬɪɚɞɢɰɢɨɧɚɥɧɢɬɟ ɛɚɪɢɟɪɢ ɧɚ ɪɚɡɜɨј ɢ 
ɪɚɡɦɢɫɥɭɜɚњɟ ɜɨ ɩɨɜɟќɟ ɫɮɟɪɢ ɡɚ ɪɚɡɜɨј ɧɚ ɢɧɞɭɫɬɪɢјɚɬɚ ɢ ɨɩɲɬɟɫɬɜɨɬɨ. Ɇɧɨɝɭ 
ɚɫɩɟɤɬɢ ɜɨ ɨɛɥɚɫɬɚ ɧɚ ɢɧɠɟɧɟɪɫɬɜɨɬɨ, ɤɚɤɨ ɲɬɨ ɫɟ: ɢɫɬɪɚɠɭɜɚњɟ, ɩɪɨɟɤɬɢɪɚњɟ, ɪɚɡɜɨј 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɨɞɟɞɧɚɲ ɫɬɚɧɚɚ ɝɥɨɛɚɥɢɡɢɪɚɧɢ. Ɋɚɡɧɢɬɟ ɤɨɦɩјɭɬɟɪɫɤɢ ɬɟɯɧɢɤɢ ɢ 
ɫɨɮɬɜɟɪɢ, ɤɚɤɨ ɲɬɨ ɫɟ ComputКtТonКl FluТН DвnКmics (CFD), Computer-Aided Design 
(CAD) ɢ FТnТtО ElОmОnt AnКlвsТs (FEA) ɧɚɩɪɟɞɧɚɚ ɬɨɥɤɭ ɦɧɨɝɭ ɲɬɨ ɫɟ ɬɪɚɧɫɮɨɪɦɢɪɚɚ ɨɞ 
ɧɚɭɱɧɢ ɚɥɚɬɤɢ ɡɚ ɫɢɦɭɥɢɪɚњɟ ɧɚ ɫɥɨɠɟɧɢ ɮɢɡɢɱɤɢ ɮɟɧɨɦɟɧɢ, ɜɨ ɢɧɠɟɧɟɪɢɧɝ ɚɥɚɬɤɢ 
ɡɚ ɚɧɚɥɢɡɚ, ɞɢɡɚјɧ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɩɨɞɚɬɨɰɢ. Ɉɜɢɟ ɧɨɜɢ ɫɥɭɱɭɜɚњɚ ɫɬɚɧɚɚ 
ɤɚɬɚɥɢɡɚɬɨɪɢ ɡɚ ɫɨɡɞɚɜɚњɟ ɧɚ ɧɨɜɚ ɨɛɥɚɫɬ ɧɚɪɟɱɟɧɚ ɜɢɪɬɭɟɥɧɨ ɢɧɠɟɧɟɪɫɬɨ, ɤɨјɚ 
ɤɨɪɢɫɬɢ ɤɨɦɩјɭɬɟɪ ɢ ɪɚɡɥɢɱɧɢ ɫɨɮɬɜɟɪɢ ɡɚ ɚɧɚɥɢɡɚ ɢ ɞɨɧɟɫɭɜɚњɟ ɨɞɥɭɤɢ ɜɨ 
ɜɢɪɬɭɟɥɧɢɨɬ ɞɨɦɟɧ, ɛɟɡ ɚɧɝɚɠɢɪɚњɟ ɧɚ ɫɤɚɩɢ ɟɤɫɩɟɪɢɦɟɧɬɢ.  
ɍɩɨɬɪɟɛɚɬɚ ɧɚ ɧɨɜɢɬɟ ɬɟɯɧɨɥɨɝɢɢ ɜɨ ɫɢɦɭɥɚɰɢјɚɬɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚɬɚ ɜɨ ɨɛɥɚɫɬɚ ɧɚ 
ɪɭɞɚɪɫɬɜɨɬɨ ɟ ɜɨ ɝɨɥɟɦ ɩɨɞɟɦ. Ʉɨɦɩɥɟɤɫɧɨɫɬɚ ɧɚ ɪɚɛɨɬɚɬɚ ɜɨ ɨɛɥɚɫɬɚ ɧɚ ɪɭɞɚɪɫɬɜɨɬɨ 
ɧɨɫɢ ɩɨɫɥɟɞɢɰɢ ɜɪɡ ɡɞɪɚɜјɟɬɨ ɢ ɛɟɡɛɟɞɧɨɫɬɚ ɧɚ ɪɭɞɚɪɫɤɢɬɟ ɪɚɛɨɬɧɢɰɢ ɢ ɩɨɪɚɞɢ ɨɜɚ 
ɦɨɪɚɲɟ ɞɚ ɫɟ ɧɚјɞɟ ɧɚɱɢɧ ɡɚ ɧɢɜɧɨ ɫɩɪɟɱɭɜɚњɟ. ɋɨ ɭɩɨɬɪɟɛɚɬɚ ɧɚ ɫɨɮɬɜɟɪɢ ɡɚ 
ɫɢɦɭɥɚɰɢјɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɡɚ ɩɨɥɟɫɧɨ ɩɪɟɬɫɬɚɜɭɜɚњɟ ɧɚ ɦɨɠɧɢɬɟ ɩɪɨɛɥɟɦɢ ɤɨɢ 
ɦɨɠɚɬ ɞɚ ɧɚɫɬɚɧɚɬ ɩɪɢ ɪɚɛɨɬɚ ɜɨ ɪɭɞɧɢɤ, ɢɦ ɨɜɨɡɦɨɠɭɜɚ ɧɚ ɪɭɞɚɪɫɤɢɬɟ ɪɚɛɨɬɧɢɰɢ 
ɩɨɥɟɫɧɨ ɭɜɢɞɭɜɚњɟ ɧɚ ɩɪɨɛɥɟɦɢɬɟ ɢ ɧɢɜɧɨ ɦɨɠɧɨ ɢɡɛɟɝɧɭɜɚњɟ [1].  
ȼɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ, ɲɢɪɟњɟɬɨ ɢ ɞɜɢɠɟњɟɬɨ ɧɚ ɱɚɞɨɬ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ ќɟ јɚ ɞɢɤɬɢɪɚ ɛɟɡɛɟɞɧɨɫɬɚ ɡɚ ɩɨɜɥɟɤɭɜɚњɟ ɢ ɫɩɚɫɭɜɚњɟ ɤɚɤɨ ɢ ɫɚɦɚɬɚ 
ɨɩɟɪɚɰɢјɚ ɧɚ ɫɩɚɫɭɜɚɱɤɢɬɟ ɫɥɭɠɛɢ. ɉɪɨɰɟɫɨɬ ɧɚ ɫɩɚɫɭɜɚɱɤɢɬɟ ɨɩɟɪɚɰɢɢ ɦɧɨɝɭ ɬɟɲɤɨ 
ɫɟ ɢɡɜɟɞɭɜɚ ɚɤɨ ɛɪɨјɨɬ ɧɚ ɦɨɠɧɢɬɟ ɩɚɬɢɲɬɚ ɡɚ ɩɨɜɥɟɤɭɜɚњɟ ɫɟ ɧɚɦɚɥɚɬ ɩɨɪɚɞɢ 
ɢɫɩɨɥɧɭɜɚњɟɬɨ ɫɨ ɱɚɞ ɧɚ ɢɫɬɢɬɟ [2]. Ⱦɨɫɬɚɩɧɢɬɟ ɫɢɫɬɟɦɢ ɡɚ ɧɚɫɨɱɭɜɚњɟɬɨ ɧɚ 
ɞɜɢɠɟњɟɬɨ ɢ ɲɢɪɟњɟɬɨ ɧɚ ɱɚɞɨɬ ќɟ ɛɢɞɚɬ ɨɞ ɤɥɭɱɧɚ ɡɧɚɱɚјɧɨɫɬ ɡɚ ɛɟɡɛɟɞɧɚɬɚ 
ɟɜɚɤɭɚɰɢјɚ ɢ ɭɫɩɟɲɧɨɬɨ ɫɩɪɚɜɭɜɚњɟ ɫɨ ɩɨɠɚɪɨɬ.  
Ɂɚ ɩɪɟɫɦɟɬɤɚ ɧɚ ɞɜɢɠɟњɟɬɨ ɧɚ ɱɚɞɨɬ ɢ ɩɨɠɚɪɧɢɬɟ ɝɚɫɨɜɢ ɜɨ ɩɪɟɞɯɨɞɧɨ ɡɚɞɚɞɟɧɚ 
ɥɨɤɚɰɢјɚ ɜɨ ɪɭɞɧɢɤɨɬ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɨɥɨɜɨ ɢ ɰɢɧɤ - “ɋȺɋȺ”, ќɟ ɝɨ 
ɤɨɪɢɫɬɢɦɟ ɫɨɮɬɜɟɪɨɬ MINEFIRE PRO+ (ɫɬɭɞɟɧɬɫɤɚ ɜɟɪɡɢјɚ) [5].  
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MINEFIRE PRO+ ɟ АТnНoаs-ɛɚɡɢɪɚɧ ɩɚɤɟɬ ɧɚ ɩɪɨɝɪɚɦɢ ɤɨј јɚ ɜɤɥɭɱɭɜɚ 
ɦɨɞɢɮɢɰɢɪɚɧɚɬɚ ɜɟɪɡɢјɚ ɧɚ ɩɨɠɚɪɧɚɬɚ ɚɥɚɬɤɚ MFire, ɨɪɢɝɢɧɚɥɧɨ ɪɚɡɜɢɟɧɚ ɨɞ ɫɬɪɚɧɚ 
ɧɚ ɩɨɪɚɧɟɲɧɨɬɨ US BurОКu oП MТnОs (USBM) ɤɨјɚ ɟ ɢɧɬɟɪɚɤɬɢɜɧɨ ɩɨɜɪɡɚɧɚ ɫɨ 
ɫɨɮɬɜɟɪɨɬ ɡɚ ɜɟɧɬɢɥɚɰɢɨɧɨ ɦɪɟɠɧɨ ɩɥɚɧɢɪɚњɟ VnОtPC.  MINEFIRE PRO+  ɜɪɲɢ 
ɩɪɟɫɦɟɬɤɢ ɜɨ ɨɞɧɨɫ ɧɚ ɩɥɚɧɢɪɚњɟ ɧɚ ɫɚɦɚɬɚ ɜɟɧɬɢɥɚɰɢɨɧɚ ɦɪɟɠɚ ɢ ɦɨɞɟɥɢɪɚњɟ ɧɚ 
ɩɨɠɚɪɢ ɜɨ ɜɟɧɬɢɥɚɰɢɨɧɚɬɚ ɦɪɟɠɚ ɩɨɞ ɪɚɡɥɢɱɧɢ ɭɫɥɨɜɢ. 
Ɂɚ ɩɨɬɪɟɛɢɬɟ ɧɚ ɨɜɨј ɧɚɭɱɟɧ ɬɪɭɞ, ɜɨ ɫɨɮɬɜɟɪɨɬ MINEFIRE PRO+ (ɫɬɭɞɟɧɬɫɤɚ ɜɟɪɡɢјɚ) 
ɟ ɢɡɪɚɛɨɬɟɧɚ ɢ ɦɨɞɟɥɢɪɚɧɚ 3D ɜɟɧɬɢɥɚɰɢɨɧɚ ɦɪɟɠɚ ɧɚ ɪɭɞɧɢɤɨɬ ɡɚ ɩɨɞɡɟɦɧɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ,  ɤɨјɚ ɨɞɝɨɜɚɪɚ ɧɚ ɪɟɚɥɧɚɬɚ ɝɨɥɟɦɢɧɚ ɧɚ ɪɭɞɧɢɤɨɬ 
ɡɚɟɞɧɨ ɫɨ ɪɟɚɥɧɢɬɟ ɜɟɧɬɢɥɚɰɢɨɧɢ ɭɫɥɨɜɢ ɜɨ ɫɚɦɢɨɬ ɪɭɞɧɢɤ. 
 ɋɥɢɤɚ 2. 3D ɜɟɧɬɢɥɚɰɢɨɧɚ ɦɪɟɠɚ ɨɞ ɪɭɞɧɢɤɨɬ “ɋȺɋȺ” ɢɡɪɚɛɨɬɟɧɚ ɜɨ ɫɨɮɬɜɟɪɨɬ 
MINEFIRE PRO+ 
 
ɉɨɫɥɟ ɩɪɟɫɦɟɬɤɚɬɚ ɡɚ ɞɜɢɠɟњɟɬɨ ɧɚ ɱɚɞɨɬ ɢ ɩɨɠɚɪɧɢɬɟ ɝɚɫɨɜɢ ɧɢɡ ɰɟɥɢɨɬ ɪɭɞɧɢɤ, 
ɫɥɟɞɭɜɚ ɩɪɨɰɟɫɨɬ ɧɚ ɢɞɟɧɬɢɮɢɤɭɜɚњɟ ɢ ɞɟɮɢɧɢɪɚњɟ ɧɚ ɛɟɡɛɟɞɧɢɬɟ ɩɚɬɢɲɬɚ ɡɚ 
ɟɜɚɤɭɚɰɢјɚ. ɉɨ ɢɞɟɧɬɢɮɢɤɭɜɚњɟ ɧɚ ɛɟɡɛɟɞɧɢɬɟ ɩɚɬɢɲɬɚ ɡɚ ɟɜɚɤɭɚɰɢјɚ, ɫɥɟɞɭɜɚ 
ɩɪɨɰɟɫɨɬ ɧɚ ɧɢɜɧɨ ɜɢɡɭɟɥɧɨ ɩɪɟɫɬɚɜɭɜɚњɟ ɧɚ ɫɢɬɟ ɪɚɛɨɬɧɢɰɢ ɤɨɢ ɫɟ ɡɚɫɟɝɧɚɬɢ ɨɞ 
ɨɜɚɚ ɜɨɧɪɟɞɧɚ ɫɨɫɬɨјɛɚ. Ɂɚ ɜɢɡɭɟɥɧɢɬɟ ɩɨɬɪɟɛɢ ɧɚ ɨɜɨј ɧɚɭɱɟɧ ɬɪɭɞ ɜɨ ɫɨɮɬɜɟɪɨɬ ɡɚ 
ɟɜɚɤɭɚɰɢјɚ Pathfinder (ɫɬɭɞɟɧɬɫɤɚ ɜɟɪɡɢјɚ), ɧɚɩɪɚɜɟɧ ɟ 3D ɦɨɞɟɥ ɨɞ ɪɭɞɧɢɤɨɬ ɡɚ 
ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ “ɋȺɋȺ”, M.Ʉɚɦɟɧɢɰɚ, ɫɨ ɞɨɥɠɢɧɢ ɧɚ ɩɨɞɡɟɦɧɢɬɟ ɪɭɞɚɪɫɤɢ 
ɨɛјɟɤɬɢ (ɩɚɬɢɲɬɚɬɚ) ɤɨɢ ɨɞɝɨɜɚɪɚɚɬ ɧɚ ɪɟɚɥɧɢɨɬ ɪɭɞɧɢɤ [6]. Ɂɚ ɩɪɟɫɦɟɬɤɚ ɧɚ ɜɪɟɦɟɬɨ 
ɩɨɬɪɟɛɧɨ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ, ɜɨ ɫɨɮɬɜɟɪɨɬ PКtСПТnНОr ќɟ ɡɚɞɚɞɟɦɟ ɫɪɟɞɧɚ 
ɛɪɡɢɧɚ ɧɚ ɞɜɢɠɟњɟ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɜɨ ɪɭɞɧɢɤɨɬ ɨɞ 1,19 m/s. 
 ɋɥɢɤɚ 3. Ɇɨɞɟɥ ɧɚ ɪɭɞɧɢɤɨɬ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɨɥɨɜɨ ɢ ɰɢɧɤ - “ɋȺɋȺ” ɜɨ 
ɫɨɮɬɜɟɪɨɬ ɡɚ ɟɜɚɤɭɚɰɢјɚ Pathfinder 
 
Ɉɞ ɧɚɩɪɚɜɟɧɚɬɚ ɚɧɚɥɢɡɚ ɢ ɩɪɟɫɦɟɬɤɢ ɧɚ ɩɨɠɚɪɧɨɬɨ ɫɰɟɧɚɪɢɨ, ɧɚɩɪɚɜɟɧɨ ɜɨ 
ɫɨɮɬɜɟɪɨɬ MINEFIRE PRO+,  ɡɚ ɞɜɢɠɟњɟɬɨ ɧɚ ɱɚɞɨɬ ɢ ɩɨɠɚɪɧɢɬɟ ɝɚɫɨɜɢ ɜɨ ɩɪɟɞɯɨɞɧɨ 
ɡɚɞɚɞɟɧɚ ɥɨɤɚɰɢјɚ ɜɨ ɪɭɞɧɢɤɨɬ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ ɨɥɨɜɨ ɢ ɰɢɧɤ - “ɋȺɋȺ”, 
ɝɢ ɞɨɛɢɜɦɟ ɫɥɟɞɧɢɜɟ ɪɟɡɭɥɬɚɬɢ: 
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 ɋɥɢɤɚ 4. ɋɢɦɭɥɚɰɢјɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɧɚ ɲɢɪɟњɟɬɨ ɢ ɞɜɢɠɟњɟɬɨ ɧɚ ɱɚɞɨɬ ɜɨ ɪɭɞɧɢɤɨɬ “ɋȺɋȺ”, Ɇ.Ʉɚɦɟɧɢɰɚ
146 
 
ɉɨ ɧɚɩɪɚɜɟɧɚɬɚ ɚɧɚɥɢɡɚ ɢ ɩɪɟɫɦɟɬɤɢ ɡɚ ɞɜɢɠɟњɟɬɨ ɧɚ ɱɚɞɨɬ ɢ ɩɨɠɚɪɧɢɬɟ ɝɚɫɨɜɢ, 
ɝɟɧɟɪɢɪɚɧɢ ɨɞ ɩɨɠɚɪɧɨɬɨ ɫɰɟɧɚɪɢɨ, ɫɥɟɞɭɜɚ ɩɪɨɰɟɫ ɡɚ ɥɨɰɢɪɚњɟ ɧɚ ɦɟɫɬɨɩɨɥɨɠɛɚɬɚ 
ɧɚ ɫɢɬɟ ɥɭѓɟ ɜɨ ɪɭɞɧɢɤɨɬ (ɋɥɢɤɚ 5.) ɢ ɢɡɞɚɜɚњɟ ɧɚ ɧɚɪɟɞɛɢ ɢ ɭɩɚɫɬɜɚ ɡɚ ɧɢɜɧɨ 
ɩɨɜɥɟɤɭɜɚњɟ ɩɨ ɩɪɟɞɯɨɞɧɨ ɩɪɟɫɦɟɬɚɧɢɬɟ ɛɟɡɛɟɞɧɢ ɩɚɬɢɲɬɚ ɡɚ ɫɩɚɫɭɜɚњɟ ɢ 
ɟɜɚɤɭɚɰɢјɚ (ɋɥɢɤɚ 4.). 
 
 ɋɥɢɤɚ 5. Ʌɨɰɢɪɚњɟ ɧɚ ɦɟɫɬɨɩɨɥɨɠɛɚɬɚ ɧɚ ɫɢɬɟ ɥɭѓɟ ɜɨ ɪɭɞɧɢɤɨɬ 
 
ȼɨ ɬɚɛɟɥɚ 1. ɫɟ ɩɪɢɤɚɠɚɧɢ ɞɨɥɠɢɧɢɬɟ ɧɚ ɫɟɥɟɤɬɢɪɚɧɢɬɟ ɪɭɬɢ ɢ ɩɨɬɪɟɛɧɢɬɟ ɜɪɟɦɢњɚ ɡɚ 
ɟɜɚɤɭɚɰɢјɚ ɨɞ ɞɚɞɟɧɨɬɨ ɩɨɠɚɪɧɨ ɫɰɟɧɚɪɢɨ, ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɜɨ ɪɭɞɧɢɤɨɬ ɡɚ ɩɨɞɡɟɦɧɚ 
ɟɤɫɩɥɨɚɬɚɰɢјɚ  “ɋȺɋȺ” - Ɇ.Ʉɚɦɟɧɢɰɚ, ɤɨɢ ɫɟ ɩɪɟɫɦɟɬɚɧɢ ɜɨ ɫɨɮɬɜɟɪɨɬ ɡɚ ɟɜɚɤɭɚɰɢјɚ 
Pathfinder. 
 
Ɍɚɛɟɥɚ 1. Ⱦɨɥɠɢɧɢɬɟ ɧɚ ɫɟɥɟɤɬɢɪɚɧɢɬɟ ɪɭɬɢ ɢ ɩɨɬɪɟɛɧɢɬɟ ɜɪɟɦɢњɚ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɧɚ 





































Ƚɪɭɩɚ 1 2 3634 3054 Ⱦɚ 260 216 
Ƚɪɭɩɚ 2 3 3636 3054 Ⱦɚ 242 198 
Ƚɪɭɩɚ 3 2 3849 3234 Ⱦɚ 463 384 
Ƚɪɭɩɚ 4 3 3019 2532 ɇɟ 0 0 
Ƚɪɭɩɚ 5 2 2885 2424 ɇɟ 0 0 
Ƚɪɭɩɚ 6 2 2703 2268 ɇɟ 0 0 
Ƚɪɭɩɚ 7 2 2916 2448 Ⱦɚ 279   234 
Ƚɪɭɩɚ 8 2 2695 2262 Ⱦɚ 58 48 
Ƚɪɭɩɚ 9 3 2515 2112 ɇɟ 0 0 
Ƚɪɭɩɚ 10 2 2434 2040 ɇɟ 0 0 
Ƚɪɭɩɚ 11 2 2285 1920 ɇɟ 0 0 
Ƚɪɭɩɚ 12 2 2557 2148 ɇɟ 0 0 
Ƚɪɭɩɚ 13 3 2590 2172 ɇɟ 0 0 
Ƚɪɭɩɚ 14 2 2254 1890 ɇɟ 0 0 
Ƚɪɭɩɚ 15 2 2280 1914 ɇɟ 0 0 










Ɋɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢјɚ ɨɬɫɟɤɨɝɚɲ ɫɟ ɡɚɥɚɝɚɥɚ ɡɚ ɧɚɦɚɥɭɜɚњɟ ɧɚ ɜɨɧɪɟɞɧɢɬɟ ɢ ɤɪɢɡɧɢ 
ɫɨɫɬɨјɛɢ. ɋɨ ɬɟɤɨɬ ɧɚ ɝɨɞɢɧɢɬɟ ɩɨɫɬɨјɚɧɨ ɫɟ ɪɚɡɜɢɜɚɚɬ ɢ ɩɪɢɦɟɧɭɜɚɚɬ ɦɟɪɤɢ ɢ 
ɫɬɪɚɬɟɝɢɢ ɢɡɝɨɬɜɟɧɢ ɫɨ ɰɟɥ ɞɚ ɝɢ ɫɩɪɟɱɚɬ, ɤɨɧɬɪɨɥɢɪɚɚɬ, ɧɚɦɚɥɚɬ ɢɥɢ ɟɥɢɦɢɧɢɪɚɚɬ 
ɨɩɚɫɧɨɫɬɢɬɟ ɢ ɪɢɡɢɰɢɬɟ ɩɪɢ ɪɚɛɨɬɚ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ, ɡɚ ɞɚ ɫɟ 
ɞɪɠɢ ɱɟɤɨɪ ɫɨ ɬɟɯɧɨɥɨɲɤɢɬɟ ɢ ɟɤɨɧɨɦɫɤɢɬɟ ɩɪɨɦɟɧɢ. Ɂɚ ɩɨɟɮɢɤɚɫɧɨ ɨɫɬɜɚɪɭɜɚњɟ ɧɚ 
ɨɜɚɚ ɰɟɥ ɟ ɧɟɨɩɯɨɞɧo ɩɨɞɢɝɚњɟ ɧɚ ɫɜɟɫɬɚ ɡɚ ɪɢɡɢɰɢɬɟ, ɨɛɭɤɢ ɧɚ ɫɢɬɟ ɜɪɚɛɨɬɟɧɢ ɡɚ 
ɪɚɛɨɬɟњɟ ɫɨ ɫɩɟɰɢɮɢɱɧɚɬɚ ɨɩɪɟɦɚ, ɤɚɤɨ ɢ ɫɩɪɚɜɭɜɚњɟ ɜɨ ɞɚɞɟɧɢ ɤɪɢɡɧɢ ɢ ɜɨɧɪɟɞɧɢ 
ɫɨɫɬɨјɛɢ. ɇɚјɟɮɟɤɬɢɜɟɧ ɦɟɬɨɞ ɡɚ ɨɛɭɤɚ ɢ ɬɪɟɧɢɧɝ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ ɨɜɨј ɫɟɤɬɨɪ ɫɟ 
ɩɨɤɚɠɚ ɦɟɬɨɞɨɬ ɧɚ ɤɨɦɩјɭɬɟɪɫɤɚ ɫɢɦɭɥɚɰɢјɚ ɢ ɜɢɡɭКɥɢɡɚɰɢјɚ ɧɚ ɞɚɞɟɧɢɬɟ ɩɪɨɛɥɟɦɢ ɡɚ 
ɩɨɞɨɛɪɨ ɪɚɡɛɢɪɚњɟ ɧɚ ɢɫɬɢɬɟ ɨɞ ɫɬɪɚɧɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ.  
ȼɨ ɨɜɨј ɧɚɭɱɟɧ ɬɪɭɞ ɟ ɩɪɢɤɚɠɚɧɚ ɦɟɬɨɞɨɥɨɝɢјɚ, ɤɨјɚ ɩɪɟɤɭ ɜɢɡɭɚɥɢɡɚɰɢјɚ ɢ ɫɢɦɭɥɚɰɢјɚ 
ќɟ ɩɨɫɥɭɠɢ ɡɚ ɟɮɟɤɬɢɜɧɨ ɩɪɟɫɬɚɜɭɜɚњɟ ɢ ɩɪɢɤɚɠɭɜɚњɟ ɧɚ ɩɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ 
ɫɩɚɫɭɜɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ. ɉɥɚɧɨɜɢɬɟ ɡɚ 
ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ ɜɨ ɪɭɞɧɢɰɢɬɟ ɡɚ ɩɨɞɡɟɦɧɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ 
ɞɚɜɚɚɬ ɩɪɟɝɥɟɞ ɧɚ ɩɨɫɬɚɩɤɢɬɟ ɡɚ ɨɞɝɨɜɨɪ ɢ ɩɪɟɜɟɧɬɢɜɧɢ ɦɟɪɤɢ ɤɨɢ ɫɟ ɧɟɨɩɯɨɞɧɢ ɡɚ 
ɟɮɟɤɬɢɜɧɨ ɢ ɧɚɜɪɟɦɟɧɨ ɭɩɪɚɜɭɜɚњɟ ɫɨ ɨɜɚɚ ɜɨɧɪɟɞɧɚ ɫɢɬɭɚɰɢјɚ. ɉɪɟɞɯɨɞɧɚɬɚ 
ɩɨɞɝɨɬɨɜɤɚ ɢ ɢɡɪɚɛɨɬɤɚ ɧɚ ɩɥɚɧɨɜɢɬɟ ɡɚ ɟɜɚɤɭɚɰɢјɚ ɢ ɫɩɚɫɭɜɚњɟ ɜɨ ɫɥɭɱɚј ɧɚ ɩɨɠɚɪ, 
ɡɧɚɱɢɬɟɥɧɨ јɚ ɩɨɞɨɛɪɭɜɚ ɛɟɡɛɟɞɧɨɫɬɚ ɧɚ ɜɪɚɛɨɬɟɧɢɬɟ ɜɨ ɫɚɦɢɨɬ ɪɭɞɧɢɤ ɚ ɫɨ ɬɨɚ ɢ 
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